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An investigation was ‘made of the Sxtent to which 
mental. operations involyed in quantitative cofaervation and. pretense 
play affect development of gender constancy. The research design 

~__ included’ three phaseg:/ a pretest. rl eget subjects’ levels of 
~>—eqnservation and ‘gendér.ynderstanding, a training phase, and 
conservation and. ie er constancy posttests. Following pretests, a . 
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Sor ye ’ Studies of tin howe | of. conservation have played « a central role. in : 


ory 
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4 oy ua > ‘the cognitive-develdpmental Literature, perhaps asa result of the . , 


ss 


' special ‘status ‘which Piaget 57 aes on this concept. ; tt is thus ‘ 


i ¢ 
ie * not. surprising’ that t honahrvation ‘studies have outnumbered thie oonducted at 


@ oat on other concrete operational pts. _ Numerous training ‘studies saa 
So, ig beet designed to discover eff ve techniques that: induce "the ‘attainment = =~ + 
-, - & ‘of this: concept, “ana presumably, Jevhar. the ‘though processes that" . oh a. 
i, : , lead to cotiservation in untrained and srontaneously sosiestns subjects. 
s? ‘ “the ‘successful bs dar “studies on the one hand, and’ the documented 
“ = % instances ‘of focisnetel décaiage which highlights sppakent cits atucetan : 
’ in ateainnent of the ‘same concepts oh the other ‘hand, have’ been 
eg in reted as weakening piaaeer® stage theory and perhaps ‘Envalidating, > 
his notion of unified - soundeive structures that. determine stage-specific 7 ; f 
: Ae ane strategies (Brainerd, 1978 Prigcher, 1980; ‘Flavetl/ "1982; Ne be 
« Siegler, 1981). Another way of Peragiey the cbntroversy between supporters 
‘’ and beteacs of Piaget's: postttog; is. — ask whether conceptual achievenents ee 
| are domain-specific’ or generalize across domains that, utilize oe same, a 
> . underlying ee Processes, For exalnple, conservation pf number, rena, ; 
; wee substance, weight and volune ail Beal with quantitative problens: : 
: | a 4 achievenents, while seeaterattoe -of self-identity and ochetancy of - 


identity aa qualitative forma of conservatich, achievement. 
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. _ 19%). ‘hiowaves experinental evidence that would ‘Qirectty Lif ‘gender 
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me. ‘the extent what sinilar xéasoning processes might underite the 
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quali tive aswell as the quantitative: forms of conservation, . ap 
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‘. we ae ele some. cearee of congruence oe conceptual. nets 


fa both domains.) a ate oe Se : / 4g 
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_ Since toners (1966) early ase of the sctetsreate of gender 


° a 


sedicatanaing, a growing body of evidence suggests a developmental pattern: 


- that only gradually mitminates in gender constancy (Eaton & Von Bergin, 1981; 


Kohlbex, 1966; Marcus & overton, 19785 Slaby & Frey, 1975). This process 


: has been ‘described as consisting of ‘fout ‘@istinct phinenk gender labeling, , 


the consistent: soplicatiin of: mopeelate gender agbets to self and 4 


* : others; stability, the’ child's awe ‘nade: that center. remains stable Ber 


° 


‘ehiles motive, “ene. understanding t desire, ages, not nite: “gender .” 7 


identity; gender constancy, ia constancy of Setter ix maintained des spite” 


’ _trailsformations” of such sex-typed behayiors as. s clothing, -hairstyle, and 


. = . \ . ‘ 
warts Although the course of the developtient of gender constancy seems 


to be well charted, . research has not oat provided a ‘systematic examiriation 
of the factors , " Gnderiying. this development. Kohlberg (1966). has ° 


suggested that the same cognitive factors which account: for. ne development * 


‘of conmecrwatiic of quantity might alee a involved inf the sercich aie 
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of gender constancy. cas finding of significant, correlations between 
a e 
aes 


; stndde ‘constancy and quaneitative conservation lends support to 
the notion that: gender. ‘constancy and conservation of ‘quantity have a oe 


shared cognitive basis (De Vries, 19743 Kohlberg, 196; a fe é Overton, 
oe. 


constancy and quantitative conservation has net yet bee: provided, ahd 
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"the “rt ‘or _—. Linkage is mainiy of a correlation Gavare 


le ry a oe a aa: 


ra t oF the three processes identified’ by Piaget as underlying conservation, "iy 
| identity and si aaa seem to be he most ae: andidates Linking ° 
: . i. _atenticazive conservation te gender constancy, Although Piaget (1968) ‘ sey 
‘, an pas’ stressed the differences between -qualitative and aqubntitative % 
7: - Sdentities, and Pears system propertins only to ‘the: latter, there is ~ & _ 
3 ‘some’ evidence that qualitative identity. ana reversibility are also organized 
- .. : dntoa total syste. “Golomb and her conscewieal” (Goro comativs, 197; ar 
; Golomb, Goranson-cowirig & Friedman, 1982) sie) provided evidence that the i. ae 
“enerciae of qualitative identity and reversibility "tn a pretense play daceing 
‘% : can alee conservation of quantity in. previously non-cons@rving children, 3 a 
, tai . | Using a purely "qualitative" questioning method ’ “they elicited conserving a me 
judgments and exclsnationn, thus demonstrating the effectiveness ae ‘as 
- qualitative reversibility as measured -by the improved titative consérvation’ 
ae ; _ scores. These studies demonstrate a ‘airece Link betweer ane teats and 
qualitative domains, a is; between the reversibility that characterized | 
quantitative conservation and the qualitative eoanitive abilities that. we me 
Reeyy, | characterize pretense play... _ > 6 53 x iit. «& 
“! The em ter of gevider constancy appears. to rest on the exercise ; 
‘of a qualitative type of ‘identity that leads to Suaaas aisegcsation hi the 
rm ere devediante aspects of gender from the varfable ones, i.e., ‘tose usually | ; 
’ . asqociated with jax roles, for example, “hide length, “dress, and role _., ae 
oie by dennictints behavior. Gender constancy requires an understanding that 
~ the variable“ aspects can be undone, cmecelaa or crated and thus net 
s SOUENE: operatjons that chutactacice gender constancy ‘appear to be quite “ - S os 


*‘gimilar to those that define pretense play.. If we follow mls line of 
\ 6 . . ; : . ; ee 
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\ - reasoning one step further, and extend; the already cetebtinnes Link. v° , 


ae e 
wet ® 


{= @ between pretense pis training ang conservation a quantity. to pretense A = 


"play ‘and gender constancy, we signe then ‘nypothesize that the exercise = thes 


ae nie of identity and reversibility in. conservation or. pretense play’training 


“* wil also “affect gender constancy “attainment, adie specifically, we oe he 
t e 
5 "mone predict. that the. exercise of qualitative. identity and reversibility " 
a, 2 ’ 
i D> hte’ is ie dine piay vill sic conservation. achievement as well as dex 


eu tan. wconatanicy, and nie provide evidence that: “thle three domains utilize ’.° . ve 
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simila: cognitive processes. a 7 eae ae : ae 
The present study was peaks to examine the: extant to which ‘the ~ 


, . re 


7] mental operations: involved in quantitative cohservation ae pretense, - : 


a ; : 
‘play also affect the ‘devellopment of gender constancy, with this : 
oe oe oa & : 


wind, nondonserving | Prébchoolers y yere elected who ee S 
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h and pretente play’ soa then be, assessed across one ane 


oF two domains. "4 ; : ¢ Z . : 


_ Subjects ; i \ 


-  . /the participartts were 33, preschodl, chiléren, 4 and. 5 year olds, °; 


the offspring of nidile-class college educated Sata _ They were a : <” quie® 


enrolled in:a nursery school in one of he suburbs. of Greater Boston’. — e 4 


Yaperinehtal Design Ps, 9 a ae Oa j Rs. 
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_  , The design included three phases: a ‘precast to establish the a 


child's level’ of. denparvacinn ‘and gender cee eee: a training 


. phase,- and two conservation and vate constancy posttests. 
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ae Ws 2 Following har pretests, - oubjdtts who, taiiea to give 2 a consistent conserving , 


‘ ‘Judgment were randomly . assigned to one of three treatment conditions: a ‘ 


(ay a “conservation: training condition si which the principles of, identity 1 
and réversibility were stressed, , ) a pretense play SEaAnang song teeon i : 
base on the ttaining techniques employed by Golomb, Gowing & Friedman, seca ae 


(1982)” and fc) a control condition Which engaged subjects: tn drawing 
¢ * . ° 
s, pictures, 8 : ; ' 
: gies ~ ee s : a r Te 


| Masks and and Procedures _ i ‘ Mi 
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e.2* - Conservation Pretest, Day 1. A solid and a liquia consexvation 

: i ; ny 

y wi task were Presented to the child. Pirst the examiner perkoreed the : 
transformation and then the child penfensed the same transformation.. DS a Sa 


a 
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Following ‘he: teanstormition Of the "quantity the child was asked for  - ’ 


| his judgment and his Justification . of this judgment. ‘Altogether, the 
* , oe _ Subject was engaged in four ‘trials. is s - me 


Sender Protests, Day {, TA series of questions designed’ to establish 


‘ ‘gender: labeling, silent mative and constancy were administered, 
. +. . « 


Quisstions were ri cae cage ‘regarding the self, a sane~sex-other; ang an - 


‘i other-sex-other referent ;- al male and a female do} "were used for. questions 23 eS 


34 _ regarding actual transformations of others. ~~ -; 


: P Conservation Training, Days 56,7. «Subject met. individually 2 oe 3% : 

i with the examiner on three consecutive days; @ach ‘session lasted a 

L . Oo * . ee —_ ; 
ee. | approximately 15 minutes. On each session the subject was provided with. | 


* . “s two Fo enrs of quantity tasks, liquid qenats cy on the first two Sansionss 


and playdough on: the third, The first ‘Seuietormation “was always performed 4 
by the oxperinenter, the second by the subject. The examiner * 
Pa ae / ‘a 


peers judgments and Justieioations, questioned : 9 ; a ag 
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the child about his judgments and corrected them when necessary. The | 


‘ of understanding demonstrated by ia children’ ‘a Desponses. Level 1 ‘ # é 


just fications wien, by ehe examiner invoked identity ‘and inversion 


t -_ 
rulest a re ’ se 
’ . Lak ; \ 


Pretense Play eae | Days 5,6,7. Subjects were engaged 
individually in daily. piay sessions. 


Each child was encouraged to_ es: 
¥5 i 
aarbare a game, ang “auring the course of . the ne seeeione was questioned ea 


mee: hy imaginary thinsformations. ‘the inquiry procedures followed , \ 
the techniques duncbtoed by. Golomb et al.. (1982) « Enphasis was placed . \ 
on manoevering the child into explaining pretense play as involving 
"reversible mental txanaforpations and the maintenance ‘of an endyrisiy 
identity deubite temporary and ‘superficial raiintscat eas . 
Control SEOURe Pays 5,6,7. -Members of the Sontrot group were , 


engaged in art “activities and provided with magic markers and white” Be ' ee 


ean! Si, 5 
“sheets of paper. oe set of: predetermined questions maintained a devel - / 
\ \¢ 
of verbal, fntesactian thi wa was couparable to the two training groups. ; / \ 
Posttests, Days. Ss 15-- Subjects wére tested on 6 congervation f 


‘of quantity task, two of. which were identical’ with the pretests. The 


procedures followed the gujtdelines « established for the. prevents and called 
for the chia’ judghngnt and justification. The oo constancy — : et * 
tasks were nen with those given on the pretest. Items’ me SOS 2s 


procedures for posttest 1. ond” 2 were identical.” re Z os 
Scor. ring Criteria . es ; e 


i 3 
és “e, «2 “ 


; Conservation level scores were | assigned according to the level 


was assigned Y ‘subjects who gave at least ‘one. correct judgment Ei 


on.a given posttest. Level 2 2 was awarded for consistently. correct - 


i iid on all trials~of a conservation t posttest. Level 3 was 


‘everced for a pesfect record of correct judgments and justifications. ee 
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Gender judgnents were divided oe the following levels: gender . 


' labeling, stability, ~g! and constancy. “Level Lvs assigned alae 


gailt-tébeiling was Songistentiy denonstrated; level 2 2 indicated that ~~ 
identity. was stable over time; ave 3 3 was awarded if the motive questions et oe 


which consider “gender change in relation to gesire were € correctly : an * 


™ * 


andrea; Jevel_4 4s was assigned if constancy of gender was: naintained 


Pn aigigen te ar 


despite transformations in: hatratvis; dress and behavior. | 


eo 


Rewults- " 
One-way “ANOVAS were performed separately. for, éach domain and 
each posttest and yielded stacisticelly significant FP ratios for 
change in conservation revel for both ai ana for changé in ‘gender 3 
; aerer ‘on posttest 1. Next a series of protected “t tests (Pischer sp) 
were performed for pairs of treatment groups» Pairwise comparisons on. 
conservation achievement yieldea statistically significant aifferences 3 
on posttest 1 and 2 the two training conditions. @hich exceeded 7 


the ‘level attained by tha, control oe (p’ s¢ 001 for ‘conget-vation 1 e 


: Ae og roa érainingy ‘Bte'¢.08 for pretense pley training). The. aitterences between ae ~: 
wise ~ the scores obtained on conservation tennis and pretense play Sealing: . \ | 
cea a ° ; 


were aiso statietionlty significant “(p (001). These results replicate -. _ 


oe , earlier findings chat indicated ‘the effectiveness of training ‘hose Gam te GE 


ar a e 


‘ domains, ioe ° from pretense play to conservation ‘of quantity. 


ears 


mag ‘ 
Pairwise comparisans for’ Peetcent 1 gender, cigiinal scores’ yielded aie 
statistically signi sioant effects for pretense Play ‘t#aining which fesse . 


more effective than the control condition od 01). The aifterences 


re a . 


Ue ‘between ‘conservation training and the control condition — in the’ 
‘ predicted direction but failed to. reach significance hap, : 


ve 
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For posttest ; “the differences between the training and the control 


conditions Were in the predicted tirection but failed to ‘reach significance. 
y ae © a ae gk = Diaciaaton P . 
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i the overall results support the contention, that the qualitative 


and. quantitative’ forms of identity an reversibility share common cognitive 


. 


an systen properties, and ‘that training in one domain can affect other 7. 


pe 


related domains. In the case of pretense” play training, \ the results - 
: ' indicate ‘that it was effective across tio domains, imely, conservation 


' a iy e ss - : 
of quantity and gender constancy. Thus, our hypothesis was. at fee 
. —-~ partially supported. ‘y " ae - | 


ae Next we address the soentdon of “pant 1 overlap", Sue is why 4 


wren 4 ea . .) 


Po eh "posttest 2. If we consider the. small num of subjects (11 in er ' 


gyoup) ang the considerable within-subj variability, we can, see that ‘ 


the FRAN effects sould easily. be masked. However, we ought to, : 
consider ajtteices as we}l as sinilarities of cognitive processes — 


o a 


. « that underlie ‘separate domains. tn the guides constancy domain, for 
a : example,. the stress on external-observable characteristics as the | 
‘determinants. Oc a a oeclie judgment ig an. almost: ‘universally Speciale. =e 
4 practicé, taught as.a rule of thumb for the identification of, males. a 


eon 


ie , and fenales, and reinforced as a matter of coures: host adults ‘in their 


4 : 
: : " contacts ais unfamiliar pacaua 


- 


- 


tend to. iicuente gender“by dress, 
hairstyle, wn behavior, and only if the evidence is contradictory. a5 c 


a. <3 they go. beyond the variable but conspicuous charactéristics. Proof 
ie se. 2 7 , ve 
of sex and gender is not nearly as simple as ‘that of conservation of: 


. » 


P quantity. ; i fi aa : | ; , 
Ad _ In sumazy, the results support, at least in part, the notion. 
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ante gimilar cognitivé ‘operations underlie conservation of quantity." 
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